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DIPHTHERIA. 

AN EPIDEMIC, PKOBABLY OF MILK ORIGIN, OCCURRING AT NEWPORT, H HOUR ISLAND 

AND VICINITY. 

By a, W. McCoy, Director, Hygienic Laboratory, and Josel'ii Boltun, Passed Assistant Surgeon, 
United States Public Health Service, and IT. S. Bernstein, Pathologist, Rhode Island State Board 
of Health. "" ' 

During the latter part of Jury and the early part of August, 1917, 
there occurred in Newport, Portsmouth, Middle-town, and James- 
town, R. I., an outbreak of diphtheria which presented, several re- 
markable features. 

The chief facts of interest were: (J) The sudden ''explosive" out- 
break occurring in the middle of summer, and the rapid decline in 
the number of cases; (2) the unusual age incidence; (3) the high 
incidence of cases per 1,000 population; (4) the mildness of the epi- 
demic, and the lack of fatalities among reported cases; (5) the small 
percentage of contact eases; and finally, and most important, (6) 
the apparent implication of milk products, especially ice cream. 

Preparatory to the discussion of the outbreak, a few facts, as to 
the localities involved, will be of assistance in understanding what 
follows. (See map.) 

The island, of Rhode Island is about 17 miles long and from 2 to 4 
miles wide. It consists of 3 municipalities, viz;, Newport, Middle- 
town, and Portsmouth. The land is of a slightly rolling character. 
The chief industry, outside the city of Newport, is agriculture. The 
sanitary conditions are fair. The water supply is obtained from 
rain water ponds and shallow wells, and is subjected to proper super- 
vision and treatment. Newport is fairly well sewered, while the 
other towns depend, chiefly upon privies and cesspools for the disposal 
of sewage. 

The island of Conanicut, which, also was affected, is due west of 
Newport and is reached by ferry in 20 minutes. It is about 8 or 9 
miles long and 1J miles wide. The water supply and sewage dis- 
posal are about the same as for Middletown and Portsmouth. The 
center of population of this island is the town, of Jamestown. The 
128 (1787) 
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total population of the 2 islands, including the military and tran- 
sients (summer residents), is estimated at 56,200. 

1. Explosiveness of Outbreak. 

As is true for nearly any community having a population as large 
as the one under consideration, a few cases of diphtheria occur 
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throughout the year, chiefly, however, in the cooler months, and New- 
port is no exception. Thus, for the calendar year 1916, 106 cases 
occurred in Newport; and for 1917 up to July 1, 36 cases had oc- 
curred. In July, cases were reported up to the 21st of the month as 
follows: July 1, 2 cases; and July 10, 1 case. 
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The outbreak may bo regarded as having begun ou July 21, and 
as having terminated on August 15. A few eases, which arc not 
included in this report, occurred after the latter date, and after our' 
special investigations wore completed. Altogether there were 402 
cases reported, of which 389 wore studied epidemiological^. The 
13 cases of which little knowledge was obtained occurred among 
the Army forces. Of these 402 cases, 291 occurred in Newport; 
45 in Portsmouth; 22 in Jamestown; 15 in Middletown; and 29 
among the personnel of the Army and Navy. Table 1 shows the 
number of cases by dates of onset. The greatest number of cases 
occurring on any one day was 50 on August 1 ; and between July 
28 and August 7 there were 354 cases, or 88 per cent of all that 
occurred. As the tabic shows, the epidemic in Jamestown preceded 
that in Newport by a few days. We arc unable to offer a satisfactory 
explanation for this, unless it be that the Jamestown patients partook 
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of an infected lot of ice cecum a few days prior to the infection of 
the supply used elsewhere. 

In chart 1 the facts are shown in graphic maimer. 

Chart 2 shows the course of an epidemic in 1916, which presented 
no features of special interest; it was largely a school outbreak. 



2. Age and Sex Incidence. 

One of the first features that attracted attention was the large 
number of adults affected. In going through the wards of the 
hospitals, one was struck by the comparative absence of small 
children. This peculiar age incidence alone was sufficient to show 
that some unusual factor was at the root of the outbreak. See 
Table 2. 
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Table \.~ Cases by dates of onset. 
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Now- 
port. 
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town. 
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Table 2.- Cases by age and sex groups. 





Under 5 years. 


C to '10 years. 


11 to 15 years. 


Over 15 years. 






Male. 


Fomalo. 

15 


Male. 

21 
1 
3 


Female. 

23 

2 
2 


Male. 

27 
1 

5 


Female. 

26 
1 
4 
5 


Male. 


Female. 






11 

2 


58 
6 

16 
6 

29 


110 
5 
15 
1 


291 




22 




45 




i 




15 








29 


















Total 


14 


15 


25 


33 1 33 


30 


115 


131 


402 







A chart (No. 3) has boon prepared showing by ago groups the num- 
ber of persons affected in the various cities. It will be seen that the 
cases over 10 years of ago are several times as numerous as those 
under 10 years. Those figures are contrary to the age grouping in the 
usual diphtheria epidemics. For comparison, another chart (No. 4) 
has been made, showing the age groups of the total number of persons 
affected in this epidemic, of persons affected in Providence, E. 1., in 
1915, and of persons affected in Newport in 1917 prior to this out- 
break. The Providence cases of 1915, and the Newport cases of 1917, 
up to the present epidemic, agree with other diphtheria outbreaks in 
the distribution of cases in the age groups affected, while, in the 1917 
epidemic, the age groups are, broadly speaking, reversed. 

The sex incidence is also interesting. Up to 15 years of age, the 
sexes are about eventy divided, the females being slightly in excess. 
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In the age group over 15 in the Newport cases, the females are in 
excess, almost two to one over males; in Portsmouth and Jamestown 
they are equally divided; while in Middletown there were 6 males and 
only 1 female affected. If we include the military cases in the New- 
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port epidemic, the females are in excess only in a slight degree, but 
there were from 10,000 to 12,000 males stationed here, which made 
the male population almost double the female population. 
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3. Case Incidence per 1,000 Population. 

The epidemic was a large one, as regards the incidence of cases per 
1,000 population. A table (No. 3) has been prepared showing the 
population, the number of cases, case rate per 1,000 population, and 
the number of the population per case. 

Table 3. 





Population. 


Number oi 

cases. 


Rate per 
1,000 popu- 
lation. 


Population 
per case. 


Newport;: 


32,000 
5,000 
7,000 
5,000 


| 291 
16 
13 


8 

2.3 
2.0 






127 




438 




385 






Total 


49,000 
2,700 
2,500 
2,000 


320 

45 
15 
22 


6.5 
10.7 

6 
11 


153 




60 




167 




91 








58,200 


402 


7.2 


140 







It is evident that the communities of Portsmouth and Jamestown 
had a greater relative prevalence than had Newport. An explana- 
tion for the low incidence rate and the few cases among the military 
will be given later, in a section devoted to the cases occurring among 
the personnel of the Army and Navy. 

In order to show the high incidence of cases per 1,000 inhabitants 
in Newport, the following data (Table 4) taken from the Public 
Health Reports of August 24, 1917, are given for comparison. The 
population of the cities is as near that of Newport as possible. 

Table 4. 



Newport epidemic (1917) 1 

Newport (1916) 

Aurora, 111 

Austin, Tex 

Cedar Rapids, Iowa 

Columbia, S. C 

Decatur, 111 

Dubuque, Iowa 

Everett, Mass 

Jackson, Miss 

Knoxville, Tenn 



Popula- 
tion 

July 1, 
1910. 



37, 000 
30, X08 
34,204 
34, 814 

37, 308 
34, Oil 
39. S31 
39, 873 
39,235 
35,303 
38, 676 



Cases 

re- 
ported. 



201 
10S 
45 
07 
19 
31 
43 



Cases 
per 
1,000 
popula- 
tion. 



3.5 

1.3 
1.9 
.51 
.9 

1.1 
.2 

2.5 

2.1 
.9 



Lorain, Ohio 

Mount Vernon, N. Y.. 
New Kochelle, N. Y . . 
Niagara Palls, N. Y. . , 

Oshkosh, Wis 

Pittsfield, Mass 

Quincy, 111 , 

Quiney, Mass 

San Jose, Cal 

Taunton, Mass 

Waterloo, Iowa 



Popula^ 
tion 

July 1, 
1916. 



30, DM 
37,009 
37,759 
37,353 
36,065 
38,629 
36,798 
38, 130 
38,902 
30,283 
35,559 



Cases 
re- 
ported. 



43 
36 
53 

107 
9 
53 

,45 
60 
OS 
31 
23 



Cases 
per 
1,000 
popula- 
tion. 



1.3 

.97 
1.4 
2.9 

.3 

1.4 
1.2 
1.6 
1.7 

.86 
.65 



1 Newport population obtained from figures of board of health. Other populations obtained from esti- 
mated population as of July 1, 1916, of the United States Bureau of the Census. Newport easesonly for 
period of epidemic. Other cities for entire year. 
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4. Mildness of Epidemic and Lack of Fatalities of Reported Cases. 

Another striking feature was the mildness of the epidemic and the 
lack of fatalities' among cases reported to the health authorities. 
Among the 402 cases analyzed there were no deaths. 1 

All cases were diagnosed as diphtheria upon a positive culture, and 
a very large majority were clinically diphtheria. Antitoxin was 
administered freely, and the symptoms usually cleared up promptly 
under this treatment. 

A number of rather severe cases occurred, including about a dozen 
with laryngeal involvement requiring intubation, but fortunately 
with favorable outcome. 

Probably three of the factors concerned in the relatively benign 
character of the epidemic were: (1) the very large proportion of 
adults attacked; (2) the early recognition of cases and the free use 
of antitoxin; and (3) the fact that a considerable number of cases 
were almost free from symptoms, and ordinarily would not have been 
recognized as diphtheria; all of these were verified microscopically. 

It may be that other factors, such as the season of the year, or some 
attenuation of the organism due to the mode of distribution, were 
operative. 

The city of Newport is to be commended for the prompt and effi- 
cient manner in which hospitalization of the diphtheria patients was 
effected. The Newport Hospital, the Naval Hospital, the Emergency 
Hospital (used formerly for smallpox) , and a school building, hastily 
converted into a hospital, were used to care for the sick. Of 291 cases 
in Newport 262, or 90 per cent, were cared for in the hospitals. Of 
the 29 cases among the military all, or 100 per cent, were placed in 
hospitals. Jamestown had 11 and Middletown 3 cases in the hos- 
pital, while Portsmouth had none. 

5. Contact Cases. 

A total of 50 cases, or 12.4 per cent, was attributed to contact infec- 
tion. All of these gave a definite history of association with a clinical 
case. The incubation period ranged from 2 to 7 days, with the major- 
ity of cases occurring 4 days after exposure. There were 42 of these 
cases in Newport, 5 in Portsmouth, 2 in Jamestown, and 1 in Middle- 
town. The contact cases occurred, for the most part, after the height 
of the epidemic was reached. A chart (No. 5) showing Newport 
cases by onset, clearly illustrates the situation. The crest of the 
Newport epidemic, not counting the contact cases, was reached on 
August 1 ; while the crest of the contact curve was reached on August 

i On the last day of our stay in Newport, August 19, a fatal ease was reported to the health department. 
This ease did not have the services of a physician until moribund. The patient was a boy of and the 
duration of the illness was 7 days. The source of infection could not be determined. 
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5. The Jamestown cases which occurred on August 5 (see Table 1), 
gave a clear history of contact with clinical diphtheria. Contact 
infectious were to be expected, on account of cases and carriers which 
wore not immediately diagnosed and at once isolated. It is remark- 
able that a greater number of contact infections did not occur. 
This we attribute, in part, to the fact that in many households where 
•a case occurred, immunizing doses of antitoxin were given to contacts,' 
and, in part, to the fact that so high, a degree of hospitalization was 





Chart 5.- 


Newport Cases by Dates of onset, i<)I7. 
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effected in Newport. Another probable factor was the warm weather 
which, discouraged indoor association, and promoted free ventilation. 

6. Implication of Milk Products, Especially Ice Cream. 

The explosive character of the outbreak pointed to some common 
source, of infection. Hasty epidemiological studies, which later were 
confirmed by a more deliberate investigation, showed that probably 
contaminated milk used in making ice cream was the cause. The 
history of the milk and milk products epidemics usually shows 
certain definite features more or less peculiar. These are an explo- 
sive onset; a special incidence among the patrons of a certain pro- 
ducer, dealer, or distributor: and lastly a greater percentage of women 
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and children affected. This epidemic presents some of these charac- 
teristics, but differs radically in the age incidence, as has been shown. 

There can be no doubt regarding the explosive character of this 
epidemic, 402 cases occurring in about 3 weeks, and more than 88 
per cent in 10 to 12 days. The second characteristic, following the 
distribution of a certain dealer or dairy, does not stand out so promi- 
nently and is not so easily disposed of. 

Considerable difficulty was experienced in obtaining the correct 
histories of sources of milk. In the majority of instances the patients, 
or their parents, were able to state definitely the source of their milk 
supplies; but frequently added that, when they were short of milk, 
the corner grocery store was resorted to. The cases were distributed 
fairly eyenly and there was practically no undue preponderance on 
any one dealer's route. Table 5 has been prepared showing the deal- 
ers who daily handled over 125 quarts of milk, with the number of 
cases on their routes and the number of cases that would have oc- 
curred per 1,000 quarts of milk sold. The latter method is the fairer 
one> as it puts all the dealers on a common basis of calculation. 

It is clear at a glance that, to have considered the outbreak a milk- 
borne one in the ordinary sense, would have meant that practically 
all supplies were infected. It was obvious that such a widespread 
infection was most unlikely. Dipthheria was found on several dairy 
farms, but in each case there was a history that indicated that the 
infection had been acquired from the source which we believe was 
properly chargeable with the outbreak. 

Table 5. 



Dealer. 


Number 
of quarts 

of milk 
handled 

daily. 


Number 
of cases 
among 
his cus- 
tomers. 


Number of 
cases that 

would have 

occurred 

per 1,000 

quarts of 

milk. 


Dealer. 


Number 
of quarts 

of milk 
handled 

daily. 


Number 
of cases 
among 
his cus- 
tomers. 


Number of 
cases that 
would have 
occurred 
per 1,000 
quarts of 
milk. 


H. C S 


225 
200 
140 
260 
150 
125 
200 
600 
175 
150 
150 
1,200 
200 


15 

21 

6 

G 

4 

7 

6 

16 

10 

6 

6 

34 

5 


06 
85 
43 

£ 3 
27 

56 

30 

32 

57 

40 

40 

28 

25 


Q. I 


200 
450 
350 
200 
140 
150 
150 
130 
150 
250 
125 
140 
130 


4 
2 
3 
4 
2 
2 
2 
3 
2 
5 
3 
i 
3 


20 


J. H. B.. 


H-. P 




M. M. 


W. .T. P 

P. H 


9 


J p p 


20 


H. H 


G. A..S 


14 


C \ 


13 


Sn 


c 


13 


D. M 


H. C 


23 


OB 


F. P 


13 


J.E 


D. A. B 


20 


P.'M 


H. I. C 

R. W 


24 


J. P. F 


28 


J.E. K 


M 


23 









Jamestown and Middletown showed no undue proportion of cases 
on any one dealer's milk route. In Portsmouth there were 12 cases 
charged to one dairy, but this dairy sold by far the greatest part of 
the milk distributed in the community, and, if calculated on a 1,000- 
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quart basis, had fewer cases than some competitors who sold much 
less milk. 

Those facts, we .think, show that milk, as such, was not responsible 
for the outbreak. 

Ice cream early attracted attention by reason of the fact that the 
patients, almost uniformly, gave a. history of having used that 
product. 

The histories of the early cases pointed particularly to cream se- 
cured from the largest dealer (A) in Newport. This led to as com- 
prehensive an investigation of the cream, and the ice-cream, supplies 
as we were able to make. 

Newport, and the towns affected, obtain their supplies of cream for 
ice-cream purposes from 3 large dealers. These wo shall designate 
A, B, and C. A fourth group designated I), has been made to include 
the few miscellaneous sources. Where the history of the source of 
ice cream used by a patient was not definite, wo included that case 
imdor the miscellaneous or D column. 

Tho cream supply of the islands is about 580 gallons per day. The 
sources of this cream, with the data pertinent in this connection, are 
shown in Table 6. 

When a patient gavo a history of using ice cfeam from two or more 
sources, one case was charged against each source named. 

Table 6. 



Dealer A 

Dealer B 

Dealer C 

(Miscellaneous) D 



Amount 

of cream 

sold. 



Gallons. 
200 
180 
300 
100 



Per cent 
of all 
cream 
sold. 



34.5 
31 ' 
17.3 
17.3 



Number of 

cases of 

diphtheria 

charged to 

dealer. 



2K> 
50 
07 

5S 



Per cent 
of all 

coses. 



02 
11 

14.5 
'12.5 



Owing to the extremely hot weather, which prevailed generally 
over the eastern part of the country on July 29, 30, 31, and August 1, 
ice cream was partaken of in much larger quantities, and by more 
persons than ordinarily. In fact, many patients stated that they 
had not eaten ice cream during the summer until these hot days, and 
they were able to state accurately when and where they had taken ice 
cream. According to the dates of onset of the disease, the majority 
of cases occurred a day or two after the hot spell began, and for four 
days after the hot weather ceased. 

In Newport, 51 patients gavo histories of eating ice cream on cer- 
tain dates only, and of becoming ill 2 to 9 days later, the majority 
developing the disease about 3 days after eating ice cream. In 
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Portsmouth, 13 patients gave histories of eating ice cream only on 
certain days (July 26, 27, and 28) , and of coming down with diphtheria 
from 2 to 6 days later. In Jamestown, 9 patients gave histories of 
eating ice cream on only one occasion, and of becoming ill 2 to 5 days 
later. 

The histories of some of these cases are of sufficient interest to be 
given briefly. 

la Newport, Mrs. S. and a friend went to the beach one day and 
while there bought ice cream cones from a source supplied by dealer 
A. They. had not eaten ice cream for several days prior to or after 
this day. Mrs. S. developed diphtheria 3 days later. Her friend com- 
plained of severe sore throat, but did not call a physician. 

Two cases occurred in Portsmouth on July 31. These patients 
were, young men from Brockton, Mass., who arrived in Portsmouth 
July 27. On this day they purchased ice cream from i. source sup- 
plied by dealer A. No history of contact with a case or any factor 
except ice cream, could bo obtained. 

The case of S. R. of Jamestown is of interest. The family, consist- 
ing of three small boys and their parents, made a trip to Worcester 
on July 26. The father purchased for one of the boys (S. P.) an ice 
cream cone from a vendor in Jamestown supplied by dealer A. No 
ice cream was obtained there for the other children. When the boat 
reached Newport ice cream cones were purchased for the other two 
boys from a source which could not be traced. On July 31 S. P. 
was taken ill With diphtheria while the other children remained well. 
No other source of infection could be implicated. 

A milk producer, who sold milk at retail to the extent of about 450 
quarts, purchased the cream for his family's use from dealer A. One 
of his children, the child who drank the cream, came down with diph- 
theria. 

It was rather significant that in the families of three ice-cream 
dealers, all supplied by A, there occurred one or mor j cases of diph- 
theria at about the same time; while ai- ong the other dealers who 
did not handle A's product, no cases occurred. 

A study of instances in which moro than one case occurred in a 
family, the onset being simultaneous or nearly so, gave suggestive 
results. We included only those families in which cases occurred 
within 24 hours of each other. It was found that there were 13 such 
examples, and in all of thesj there was a history of the use of ice cream 
supplied by vendors who secured cream from dealer A; curiously 
enough, the other two instances were families that secured milk from 
dealer A, though there was no evidence that this dealer's milk supply 
was infected. 
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As soon as suspicion was directed to the cream supplied by dealer 
A, an investigation was begun by the local health authorities to 
determine the possible source of infection. It was found that on 
one of the farms, which we may call Z, which supplied milk to 
A, a case of clinical diphtheria was reported on July 26 and another 
on July 29. The patients were both young men who milked the 
cows or handled the milk. Both, cases were microscopically positive 
an d, when other members of the family who were not ill at the time 
were cultured, four additional positive throats were found. The 
entire output of milk from the farm Z was sent to dealer A, who 
used at least part, and sometimes all, of it for diluting heavy pas- 
teurized cream furnished to ice-cream makers. 

This dealer (A) had no undue incidence among his milk customers, 
though two cases occurred among a comparatively small number of 
persons using his cream. He sold little cream except to ice-cream 
manufacturers. 

Dealer A bad a pasteurizing plant of the "'flash'' type in more 
or. less regular operation, but the milk used for diluting heavy cream 
was not pasteurized. The efficiency of the pasteurization of the 
milk and cream was questionable, but on this point we have no 
direct evidence. 

Dealer A's plant was closed, and the sale of ice cream was forbidden 
on August 4, too late, we believe, to have accounted for the rapid 
decline of the epidemic which occurred beginning August 6. It is 
more likely that the discontinuance of the suspected supply from 
farm Z, which occurred several days earlier (the exact date is not 
available), was responsible for the rapid fall in the number of cases. 

Infection of this milk supply on July 25 or later would not account 
for the earlier cases in the epidemic, though it might well be regarded 
as the origin of the cases with onset on and after the 28th of the 
month. It is very likely that one of the boys who developed diph- 
theria, or one of the four healthy carriers on the farm, infected the 
supply possibly as early as the middle of the mouth. 

There is another source from which the infection may have origi- 
nated, or winch, may have accounted, for some of the cases, particu- 
larly in Portsmouth. When cultures were made from all ice-cream 
handlers, it was found that a boy of 16, who may be designated X, 
the son of an ice-cream, vendor, gave a positive result. This boy 
gave a history of having diphtheria two years previous, and it is 
possible, but not probable, that he may have been a carrier for this 
period and may have infected dealer A's supply through returned 
containers, as the X supply all came from dealer A. We think it is 
more probable that this boy was infected from A's supply. This 
boy daily dispensed ice cream from a wagon to the inhabitants of 
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Portsmouth, and also waited on customers in the store. If he had 
been a carrier for so long a time, there should have been cases crop- 
ping up among the customers he served. As a matter of fact, cases 
occurred among them only during the time that the epidemic was 
prevailing, none prior to that time. 

A total of 32 patients denied having used ice cream within 10 days 
before becoming sick and gave no contact history. These cases we 
consider as probably chargeable to contact with mild unrecognized 
cases, or with camel's, and we believe that the cases using ice cream 
from sources other than dealer A may be so accounted for. 

Another chart (No. 6) has been prepared showing by date of onset 
the non-ice-cream-consuming patients in Newport alone, 28 in number. 
It wilkbe seen from this chart that the cases which did not consume 
ice cream had their onset after the decline of the epidemic. The curve 
of these cases approximates closely the curve of the contact cases, as 
seen from the same chart. The source of the milk supply of these 

Chart 6:- Newport Epidemic, 1917. 
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-— Contact Cases. 



cases was carefully gone over, but no evidence was adduced incrimi- 
nating any one milk dealer. Fourteen milk dealers supplied the 23 
patients. 

There were only three patients who did not use any milk or ice 
cream. Of these, one had the onset very early in the epidemic, 
July 22 ; one, during the height of the outbreak, August 3 ; and the 
third on August 11, when the epidemic had almost ceased. 

Of the 11 cases in Newport which gave a history of not using milk, 
but of eating ice cream, 9 obtained their ice cream from sources 
supplied by dealer A, 1 had ice cream supplied by both A and B, 
and 1 obtained it from an unknown source. 



7. Cases Among Military Forces. 

There were stationed in Newport about 7,000 men belonging to 
the Navy and about 5,000 to the Army. The men belonging to the 
Navy were divided into two groups; the training station with a 
personnel of 5,000 and the reservists about 2,000 in number. The 
personnel of the former lived at the naval training station, while the 
latter (the reservists) lived in a camp adjacent to the city or boarded 
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in town with the civilian population and had the same opportunities 
for infection. There occurred among the naval men 16 cases of 
diphtheria. Of this number, only 2 occurred among the 5,000 men 
stationed at the training camp, whereas 14 occurred among the 
2,000 reservists. The reservists' incidence, 7 cases per 1,000, approxi- 
mates that in Newport. ■ The explanation for the small number of 
cases among the personnel of the training camp presented a difficulty 
inasmuch, as our first information indicated that the ice cream 
supplied there was from a source which, secured cream from dealer 
A. Closer investigation, however, showed such was not the case, 
and that ice cream provided at the training station came from 
dealer B, who had comparatively few cases charged to him, 11 per 
cent of all, though he supplied 31 per cent of the cream u^ed in 
Newport and vicinity. Ice cream was served at the naval station on 
Sundays only, so that, even lvad the supply been from an. infected 
souxce, there would, have been but a fraction of the risk of acquiring 
the disease which, was incurred by the community in general. 

Another factor which, must bo considered is the relative lack of 
opportunity for acquiring infection by the men at the training station, 
due to the restrictions placed on leaving the reservation. Liberty 
was granted once a week to most of the men, so that the number 
for comparative purposes should be but a fraction of the 5,000. 
Wo must remember also that in this outbreak the proportion of 
women affected was much higher than that among men, and of course 
tho personnel of the station was made up exclusively of men. On 
August 1, an absolute quarantine was established at the training 
station. This effectually prevented any new infections. 

Considering all of these facts, the low incidence among this large 
group of men is in harmony with the ice-cream theory. 

The 13 cases among tho 5,000 soldiers occurred mainly among the 
men of ono regiment. Satisfactory histories were not obtainable, 
because most of the men had already embarked for other ports at 
tho time when we attempted to get the necessary epidemiological 
data. 

At first it seemed doubtful that the age incidence would accord 
with the theory of the distribution of the infection by milk or milk 
products. By personal investigation, at places where ice cream was 
dispensed, we found that by far the larger number of patrons were 
adolescents and adults. A sanitary inspector found that only about 
6 per cent of tho patrons of ice-cream stands were children under 10 
yeai's of age. The major portion of the business was done in the 
evening hours, when tho adults visited tho downtown section and 
the beach where the ice-cream dispensing establishments are located, 
while children generally were at home. 
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The occurrence of cases among residents of other cities who visited 
Newport is very interesting and, while the data with regard to them 
are not so complete as we might desire,' they are worth presenting 
here. 

Fall River Cases. 

In the early part of August there were 9 cases in the city of Fall 
River, Mass. Six were in adults over 16, and 3 in children whose 
ages were 4, 6. and 8 years, respectively. One of the latter cases 
proved fatal. Seven of these cases gavo a history of eating ice cream 
at either Newport or Portsmouth. The histories are incomplete 
regarding dates of eating ice cream and the source of the same, but 
all cases were reported in the period between August 2 and 0, when 
Newport and the other communities were having their outbreak. 
We were informed that there were very few cases of diphtheria in 
Fall River prior to these nine cases. 

Providence Cases. 

Through the courtesy of Dr. Charles V. Chapin, city health officer, 
wo are able to present the data for the Providence cases. There were 
5 cases in Providence, and 1 case in East Providence, chargeable to 
Newport, 1 being a contact, the father of a child who probably acquired 
the disease there. The facts are as follows: Of these 5 cases directly 
chargeable to Newport, 3 were in persons over 16, 1 was a girl 
of 13 years and 1 a child of 3 years. All gave histories of visiting 
Newport, between July 26 and 31, and of eating ice cream from 
a source which was supplied with cream by dealer A. In each case 
the onset of the disease occurred from 4 to 5 days after eating the 
ice. cream. The factor operating to cause the Newport epidemic 
was at its height at about this time (July 26-31). 

A few cases of diphtheria were occurring in Providence which wero 
not related in any manner to those which could be traced to Newport. 
According to Dr. Chapin, the former were of a distinctly severer type, 
8 cases proving fatal among 62 which were reported in July arid 
August. 

Location and Occupation. 

We have discussed above the noteworthy features of the outbreak 
and will conclude this portion of the report with a very brief consider- 
ation of two circumstances which are often of prime importance in 
epidemiological investigations, but which were not of special interest 
in the present study. 

Location. — A spot map was made of the cases, as they occurred 
from day to day, and the locations agreed pretty closely with the 
129 
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distribution of the population, the greater number of cases occurring 
in the more thickly settled portions of the town. The wealthy class 
was not seriously affected, probably because they purchased a goodly 
part of their milk and ice cream from sources outside of Newpor^. 
Ice cream that was purchased in the city (Newport) came largely 
from one of the manufacturers supplied by dealer B. 

Occupation.— As might be expected, a large number of these cases 
occurred in school children, although the schools were not in session. 
The occupations of the remainder of the patients were widely diversi- 
fied, and no one occupation had a predominance of cases with the 
possible exception of manufacturers and vendors of ice cream, among 
whose families there occurred a total of 5 cases, all chargeable to 
cream from dealer A. 

Laboratory Features. 

The virulence of the organism from three cases was tested by the 
subcutaneous inoculation of guinea pigs with" a suspension of the 
24-hour Locffler medium slant directly from the throat (r.e., a mixed 
culture was used), giving the same quantity of the same suspension 
to another guinea pig which had been protected by 10 units of com- 
mercial antidiphtheric serum. In each case, the animal which did 
not have the antidiphtheric serum died with the usual lesions of 
diphtheria. Death occurred in 2 cases on the third day, and in 1 on 
the fourth. All of the protected guinea pigs remained well. 

All of the recognized types of diphtheria bacilli were encountered. 
On account of the press of work, no records were kept of the per- 
centages of the different types. 

Practical application. — We wish to conclude this study with the 
expression of our opinion that this epidemic of diphtheria could have 
been averted by proper pasteurization of the milk supply, and to 
emphasize the importance, if not the necessity, of pasteurization of 
the milk supply of large communities. 
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